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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable an operation test by a tester of low-speed 
operations by a method wherein an output of a frequency divider forming a phase 
locked loop circuit is supplied to an internal circuit. 

SOLUTION: A phase locked loop ( PLL ) circuit 13 comprises: a phase comparator 19 for 
comparing a reference clock 16 with a phase of a second PLL output S2 to supply a 
voltage in proportion to a phase difference between two signals; a lowpass filter 
20 for passing an output of the phase comparator 19 only through a lowpass; a 
voltage control oscillator (VCO) 21 for generating a first PLL output SI by an 
output of the lowpass filter 20; a frequency divider 22 for dividing a frequency of 
an output of the VCO 21, namely the output SI to prepare an output S2. For this 
reason, only by a reference clock 16 and a control signal 17 from a tester 11, out 
of signals input into the phase comparator 19 of the PLL circuit 13, the feedback 
signals, namely the outputs S2, are supplied to an internal circuit 15 via a 
selector 14, whereby operation test of the internal circuit 15 and PLL circuit 13 
is performed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the test method of the semiconductor 
integrated circuit which contained the phase locked loop circuit (a PLL circuit is called hereafter) about 
the test method of a semiconductor integrated circuit. 
[0002] 

[Description of the Prior Art] The PLL circuit is used in order to realize high-speed operation in 
operating this semiconductor integrated circuit conventionally. In case this semiconductor integrated 
circuit is examined, the LSI circuit tester and the general-purpose analog tester only for tests are 
connected, and the internal circuitry, the PLL circuit, etc. are examined using the external clock and 
control signal of a frequency higher than a reference clock and this reference clock or a low frequency. 
[0003] Drawing 2 is the block diagram of the semiconductor integrated circuit for explaining this 
conventional example. As shown in drawing 2 , when examining the conventional semiconductor 
integrated circuit 12a While connecting testing-device 1 la represented by the LSI circuit tester, 
supplying the control signal 17 which synchronized with a reference clock 16 and this from this testing- 
device 1 la and operating semiconductor integrated circuit 12a It is judging that it is normal actuation by 
incorporating the output signal 18 of this semiconductor integrated circuit 12a to testing-device 1 la, and 
comparing with the expected-value data beforehand prepared for the interior of testing-device 1 la. 
[0004] However, in the latest semi-conductor field, PLL circuit 13a was built in, and although 
semiconductor integrated circuit 12a which realizes high-speed operation has appeared, the frequency of 
the upper limit of the reference clock 16 to which the LSI circuit tester used as testing-device 1 la 
measures due to a use device etc. was decided. 

[0005] Such integrated-circuit 12a of high-speed operation is lower than the output frequency of PLL 
circuit 13a which inputs a reference clock 16 and outputs a predetermined frequency, and this PLL 
circuit 13a, and is equipped with the selector 14 which changes the external clock 23 of a frequency 
comparable as a reference clock 16, and the output of PLL circuit 13a by a static test mode etc., and the 
internal circuitry 15 by which it is examined with the change output of this selector 14. If in charge of 
the trial of this integrated-circuit 12a, the performance test of the internal circuitry 15 of semiconductor 
integrated circuit 12a is performed by CHUKKU [ supplying an external clock 23 to an internal circuitry 
15 through a selector 14, and / a control signal 17 / the value of the ******** output signal 18 ]. In 
order for an external clock 23 to carry out through [ of the PLL circuit 13a ] in that case, to examine 
PLL circuit 13a, it is necessary to perform an independent trial using an analog tester separate as testing- 
device 1 la etc. 
[0006] 

[Problem(s) to be Solved by the Invention] a frequency is high, even if the test method of the 
semiconductor integrated circuit of the former mentioned above, especially the test method of the 
integrated circuit which contains a PLL circuit cannot be examined and it can do them, when the 
frequency of the output signal of an integrated circuit exceeds the frequency of upper limits, such as an 
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LSI circuit tester, it is - it is -- a low external clock is supplied or there is a fault of needing an 
expensive high-speed circuit tester. 

[0007] The purpose of this invention is to offer the test method of the semiconductor integrated circuit 
which can shorten test time while it makes a performance test possible using the testing device of low- 
speed actuation and simplifies the testing device itself. 
[0008] 

[Means for Solving the Problem] The test method of the semiconductor integrated circuit of this 
invention connects the testing device of low-speed actuation to the semiconductor integrated circuit 
equipped with the internal circuitry which builds in a phase locked loop circuit and operates at high 
speed. While supplying the control signal which synchronized with the reference clock and said 
reference clock from said testing device to said phase locked loop circuit and said internal circuitry of 
said semiconductor integrated circuit In the test method of the semiconductor integrated circuit which 
incorporates the output signal from said internal circuitry to said testing device, and performs the 
performance test of said semiconductor integrated circuit The 1st output which carried out multiplying 
of said reference clock in said phase locked loop circuit, The 2nd output which carried out dividing of 
said 1 st output, and doubled the phase with said reference clock is supplied to said internal circuitry 
through a selector, and it is constituted so that only said reference clock and said control signal from said 
testing device may perform the performance test of safd semiconductor integrated circuit. 
[0009] Moreover, the test method of the semiconductor integrated circuit of this invention The phase 
comparator which compares said reference clock and the phase of said 2nd output for said phase locked 
loop circuit, The low-pass filter which passes low-pass among the outputs of said phase comparator, The 
voltage controlled oscillator made to generate said 1st output with the output of said low-pass filter, It 
constitutes from a counting-down circuit which carries out dividing of said 1st output from said voltage 
controlled oscillator, and creates said 2nd output, and it is constituted so that only said reference clock 
and said control signal from said testing device may perform the performance test of said internal 
circuitry and said phase locked loop circuit. 
[0010] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[001 1] Drawing 1 is the block diagram of the semiconductor integrated circuit for explaining the gestalt 
of 1 operation of this invention. As shown in drawing 1 , while the test method by the gestalt of this 
operation connects to the testing device 1 1 of low-speed actuation the semiconductor integrated circuit 

12 which operates at the high speed which built in the PLL circuit 13 which has a multiplying function 
and supplies a reference clock 16 and a control signal 17 from this testing device 1 1, it performs the 
performance test of an integrated circuit by incorporating an output signal 1 8 from the internal circuitry 
15 of a semiconductor integrated circuit 12. 

[0012] The phase comparator 19 which supplies the electrical potential difference which this PLL circuit 

13 compared the phase of a reference clock 16 and the 2nd PLL output S2, and is proportional to the 
phase contrast of two signals, The low-pass filter 20 which passes low-pass among the outputs of this 
phase comparator 19, It constitutes from a counting-down circuit 22 which creates the 2nd PLL output 
S2 which carried out dividing of the voltage controlled oscillator (VCO) 21 made to generate the 1st 
PLL output SI with the output of this low-pass filter 20 and the output SI of VC021, i.e., the 1st PLL 
output, and mentioned it above. For this reason, the performance test of an internal circuitry 15 and the 
PLL circuit 13 can be performed by supplying the signal S2 which returned among the signals inputted 
into the phase comparator 19 of the PLL circuit 13, i.e., the 2nd PLL output, to an internal circuitry 15 
through a selector 14 only with the reference clock 16 and control signal 17 from a testing device 11. 
[0013] Hereafter, the performance test of a semiconductor integrated circuit 12 is explained more to a 
detail. 

[0014] First, the LSI circuit tester as a testing device 1 1 uses the same thing as the former, and supplies 
the control signal 17 which synchronized with a reference clock 16 and this to the PLL circuit 13 and 
internal circuitry 15 of a semiconductor integrated circuit 12. This reference clock 16 is inputted into the 
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phase comparator 19 of the PLL circuit 13 with the 2nd PLL output S2. In a phase comparator 19, the 
phase of two inputted signals is compared and the electrical potential difference proportional to the 
phase contrast is generated. This phase contrast proportion voltage is supplied to a selector 14 as 1st 
PLL output while it is supplied to VC021 through a low-pass filter 20 and changes the dispatch 
frequency according to that electrical potential difference. Furthermore, while 1-/N dividing of the clock 
SI generated by VC021, i.e., the 1st PLL output, is supplied and carried out to a counting-down circuit 
22 and being fed back to a phase comparator 19, a selector 14 is supplied as 2nd PLL output S2. In 
addition, change control of the control of a selector 14 is carried out by the static test mode signal which 
carried out the illustration abbreviation. 

[0015] Moreover, at the time of normal operation, although the output (1st PLL output) SI of VC021 is 
supplied to an internal circuitry 15, a selector 14 is changed at the time of a test, and the output (2nd 
PLL output) S2 of a counting-down circuit 22 is supplied to an internal circuitry 15. That is, the output 
SI of VC021 serves as a clock which carried out multiplying of the frequency of a reference clock 16, 
and the output S2 of a counting-down circuit 22 becomes the clock of a frequency equal to the frequency 
of a reference clock 16. Furthermore, the output S2 of a counting-down circuit 22 synchronizes with a 
reference clock 16 mostly from a testing device 1 1 . 

[0016] However, since the control signal 17 from a testing device 1 1 is supplied to the internal circuitry 
15 of a semiconductor integrated circuit 12 synchronizing with a reference clock 16, it synchronizes also 
with the output S2 of the counting-down circuit 22 supplied to an internal circuitry 15 through a selector 
14. Moreover, since the frequency of a reference clock 16 is not exceeded, the output of the output 
signal 18 15 from a semiconductor integrated circuit 12, i.e., an internal circuitry, can be incorporated, 
using the conventional LSI circuit tester as a testing device 1 1 . 

[0017] Thus, according to the gestalt of this operation, after passing through a fixed period until the PLL 
circuit 13 mentioned above carries out phase simulation, the performance test of the semiconductor 
integrated circuit 12 including the PLL circuit 13 can be performed using the testing device 1 1 which 
consists of the usual LSI circuit tester. 
[0018] 

[Effect of the Invention] As explained above, the test method of the semiconductor integrated circuit 
which contained the semiconductor integrated circuit, especially PLL circuit of this invention does not 
need to supply the external clock of a frequency higher than a reference clock or a low frequency from a 
testing device by supplying the output of the counting-down circuit which forms this PLL circuit to an 
internal circuitry, and is effective in the ability to carry out the performance test of the semiconductor 
integrated circuit of high-speed operation, using the conventional LSI circuit tester as it is, without 
introducing an expensive circuit tester. 

[0019] Moreover, since it can be managed by the test method of this invention even if it does not supply 
the external clock of a frequency higher than a reference clock or a low frequency from the exterior, it 
can reduce at least one clock supply terminal, and is effective in the ability to simplify the testing device 
itself. 

[0020] Moreover, according to the test method of this invention, since a PLL circuit and an internal 
circuitry can be examined to coincidence, it is effective in the ability to shorten test time. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The testing device of low-speed actuation is connected to the semiconductor integrated circuit 
equipped with the internal circuitry which builds in a phase locked loop circuit and operates at high 
speed. While supplying the control signal which synchronized with the reference clock and said 
reference clock from said testing device to said phase locked loop circuit and said internal circuitry of 
said semiconductor integrated circuit In the test method of the semiconductor integrated circuit which 
incorporates the output signal from said internal circuitry to said testing device, and performs the 
performance test of said semiconductor integrated circuit The 1st output which carried out multiplying 
of said reference clock in said phase locked loop circuit, The 2nd output which carried out dividing of 
said 1st output, and doubled the phase with said reference clock is supplied to said internal circuitry 
through a selector. The test method of the semiconductor integrated circuit characterized by performing 
the performance test of said semiconductor integrated circuit only with said reference clock and said 
control signal from said testing device. 

[Claim 2] The phase comparator with which said phase locked loop circuit compares said reference 
clock and the phase of said 2nd output, The low-pass filter which passes low-pass among the outputs of 
said phase comparator, The voltage controlled oscillator made to generate said 1st output with the output 
of said low-pass filter, It constitutes from a counting-down circuit which carries out dividing of said 1st 
output from said voltage controlled oscillator, and creates said 2nd output. Only with said reference 
clock and said control signal from said testing device The test method of the semiconductor integrated 
circuit according to claim 1 which performs the performance test of said internal circuitry and said phase 
locked loop circuit. 



[Translation done.] 
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